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m‘m\m SATELLITE PROGRAMS ‘PROGRESS REPORT -
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FOREWORD

Attached are the reports covering pragress during the month of December
1961 for the DISCOVERER and MIDAS Programs. These reports are directed by

Secretary of Defense memorandum to the Secreury of the Air Force dated
27 February 1960.
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1. This réport, covering Progress during the»honth.or_ngce_mbe_r.l%l, is

submitted in accordance ﬁth:nepamnt',qr Defense memorandum to the

Secretary of the Air Force » dated 27 February 1960.

a.  DISCOVERER 36 F1igns

. (1) DISCOVERER 36 was launched from Complex 75-3, Pad 4, Vanden-
berg Alr Force Base at 1240 pgp on 12| December. All.events occurred ag
Programmed and a near perfect orbit was attained. " Only one hola occurred
during the countdown;  the presence of a traip in the area delayed the
launch roz_'é.)eventy minutes. Satellite orbital parameters are &lven in
Table I. . Co :

Apogee, msutical miles 223.0 270

Period, minutes. - Lot

+.(2) Recovery vas initiated op the 6l4th pass. - The.capsule. yas -
" eJected, .Te-entered the atmosphere approximately as Predicted, and wvas
sighted by the ~130 Xecovery-aircraft shortly before impact in the
ocean. 'Phe agr;'a'l"refcavery‘forqe marked the impact ares with flares
"and a team of .three Air Force.,p!trgre'sque men jumped into the Pacific
to z‘ecovgr the capsule. This represented achievement of a new mile.
stone for extendéd.orbital operation prior to recovery (four days. on
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.- DISCOVERER 36 carrieq several experiments of intefngtiqnﬁl'.ixi_terest. '
These experimesits: and special DProgress uti}ize"d the increase_d AGENA weight -
earrying'capebﬂityandincl;hdedthe' ollowing: B o

: (1) The University of Ilinois experiment to study ‘the effect of .
_the ;I.Qnospheric-tropospheric layers of radto t;'a;nmssion. This experi-
ment will assist in dete g . the sbuther'n-bounq.ry-or,.an lonostheric
disturbance which causes Aattenuation of r-f signals of satellites in the .
northern henis'phere_. A 20 and 4o negacycle radio transmitter (mounted on
. Slie“satellite) transmitted g contimious, Wwimodnlated signal vhich was .
- recorded by- ground stations throughout. the world. The resultg are cur-~
Tently being analyzed. (u) . o T ’

(2) The Sequential Collation of Rar - (SECOR) transponder systenm
for measyrement of distances between points . radio trensmitters)- ot earth

ré'bely'detemihg the distances, between points on the earth's surface for
U ) . .o

- (&) For the Tirst time in the history of the space industry, g
Portion of & DISCOVERER satellite vas used for purely'cmuan’ project.
By specia],--arrang';eunapt vith the Afr Force, the radio amateurs of ‘the -
world were permitteq to design and fapricate g satellite to'be carrieq
.. aloft  "piggvhack" on DISCOVERER 36. OSCAR (Orbital Batellite ; '
* Amateur Radio), w ten pound, battery-povered, 145 me radio transmitter,

was designed,a.construeted; and financed by interested amteursa.nd )
companies. When the AGENA satellite achieved orbit, OSCAR was, ejected
into 1ts own orbit by a spring mechanism., A cofipletely self-containeq
modular Package, OSCAR's battery is expected to permit the transmitter
“to broadcast the Morse code letters "H-I" (four dots followed by two -
dots) for approximately three weeks. U . , a
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+___b:. The replacement of C-119 recowery alrcraft by JC-130B turbo~prop
Planes.  The JC-130's are faster, have longer range,-and can be used -to
Tecover heavier capsules. —{¢): = - o

c. The change over to the Bell Telephone laboratories (BTL) guidance
system. vas .acoomplished during 1961. “Results. indicate that. performance
of “the 'BIL Series 400 guidance system, developed for TITAN..IT, has been
excellent. (€} - _ i A _

d. The first restart of an AGENA: vehicle on orbit was accomplished.
- this year. This restart was & significant step in the program to provide
in-space: maneuversbility to the AGENA. ~{C)_ s ' . :

. €. Vandenberg Air Force Base Complex T5-1, Pad.1l, was converted from
aTERIRE@standtoaDISUOVERERl&unch facility, Complex 75-3, Pads &
and 5, were modified to include new propellant transfer systems and new
launch control-equipment. These changes alleviated the previous launch
problems by reducing countdown time and increasing relisbility. —¢). .

f. The successful recovery of a k:a.psule after four days on orbit.
Optimm performance by all satellite-borne components and.ground support
station equipment make this mejor milestone possible. (U), ST

h. COMPARISON OF THREE YRARS DISCOVERER FLIGHTS
) ’ ° - ! .. . - - .
The fdllqwing_.table. Permits a comparison of the success in achieving
orbit-and recovering capsules from DISCOVERER satellites for the three
year existence of the program: . . S S

1959 1960 1961

n@ber/h@nched' :. | 2/6# | 1}614 o '17/-?_%

Number/ Pe entage Attaining Orbit S ¢ 12/ -

-,mmber/Pexzntage Recovered o/o%_  Ljergx. . v/elgx

o By Mr | o - 3.
By Sea 0 _ 1 3

" % On one flisht recovery was not an objective. - . (e




MIDAS PROGRAM

1. This report, covering progt_eqs during the month of Ddcenbg_r 1961, 1is
submitted in accordance with Department of Defense memorandum to the
Secretary of the Air Force, dated 27 Pebyuary 1960,

2, PROGRAM ADMINISTRATION
“—_‘

During the last week of November, the Space Systems Division directed
Lockheed ‘to proceed with development of an initial (Series IV) MIDAS sys-
tem based on random rather than controlled orbits. This change permits
the use of a simplified MIDAS vehicle with the resultant p:pbab,i.l.j_.ty.pf
increased reliability, The program was also reoriented to the use of the -

-AGENA D (standard AGENA) for future flights (Series 1V and subsequent).
‘At the time of the reoriemtation, manufacturing had not begun on ‘this

- series of vehicles although considerable design work bad been completed,
Authority was reaffirmed to Proceed with initial efforts in the develop-
ment of an advanced payload capable of detecting low thrust, short burn,
- solid propellant type missiles. —(s) .

3. TECHNICAL PROGRESS

‘a. Second Stage Vehicles

(1) MIDAS V (AcEMA 1203) is at ghe Vandenberg Air Force Base
missile assembly. building where it will undergo & systems check begin-
ning on 22 January 1962. On the present schedule, the vehicle will move
to Point Arguello Launch Complex 1, Pad 2, on 22 February 1962 for g
launch ‘during the last veek in March 1962, Checkout of the MIDAS V pay-
load (last Batird-Atomic Ser es 11 payload) was completed at Lockheed,
Sunnyvale, and the payload was shipped to Vandenberg Air Force Base on
27 December, —c)

(2) A project West Ford experiment, which was flown on MIDAS .1V,
'will be repeated on MIDAS v, This 90-pound "piggyback” payload will be
ejected from the MIDAS satellite on orbit and will distribute several
hundred million tiny copper dipoles in a band around the earth, This is
a Lincoln Laboratory experiment in pPropagation of short wave radio

, (3) MIDAS VI (AcERMA 1204) is currently undergoing telemetry
checks and clean-up modifications in the systems test area. It is
scheduled for {nstallation in Complex 1A on 19 February for integrated
systems testing. The vehicle will be transferred to Santa Cruz Test Base
in late April and hot firings will begin on 19 June, The payload for
this vehicle, the first Aerojet-General Series III payload, was recelved
at Lockheed, Sunnyvale, on 21 December. It is scheduled for compatibil-
ity tests prior to checkout in the Subsystem ¢ (infrarad,payload)
laboratory,. (g) :
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b.. Relfability Program
1)

selected mechanisms, and development of new materials,: techniques or
Processges, Investigationg are being conducted {n the following areag
with ‘significant results ag indicated:

. “(by Lubricatioﬁ of Mechanisms - Operation time on lubri-
cated bearings in g simulated Space environment has now exceeded 9,500
hours. The tests were conducted under 1 x 19-6 Pounds per square inch

vacuum conditions apq have involved 16 different lubricanta., three -
different methods of application, and seven different types of ball

' . (e). Electrical Contacts in Space Environment -. Tests for
noise in 8liding contacts has shown thge when molybdentm disulplitde
(Mo32) 18 uged 48 a surface boundry 'lubrieant,-' electrical noise ig
greatly reduced under vacuum conditiong, Tests of simulated applica-

- tions are continuing, ~8)- ' :

(d) Infrared Detectors gnd Optical Pilters - Present tegt
data has fajleqd to show any detector celj types to be Preferable for
pPerformance characteristicg under MIDAS environmentg, Tests of optical
material does, however, indicate that cerium-protected glass, sapphire

and Corning fused silfcy are capable of resisting radut::l.on-lnduced
coloration, ‘

specifications are being Prepared and iqylemanteq as tdpidly &8 possible
to insure obtaining components that repregent ‘the highest state-of-the.
art at the Present time, 7, date, eleven of 29 high-relubility
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3t shipment and stocking, This

_Program ig keeping ahead of the procurement Program to: {nsure adequate

Protection of the components during handling, Steps are also being
- taken to make m'nnufnctur:lng process specifications enforceable by
Quality Asgurance, This will ingsure that high-relubility processes
are properly carried out. Since each testing operation increases the
possibility of component damage and since 1t is virtually fmpossible to
measure the "high-rglinbility" required, it ig anticipated that Quality
Assurance will do more monitoring of processes than testing for compii-
ance after completion of assembly, Quality cannot be checked into g
pProduct, (u) , : '

¢. HIVOS Chamber Accegt:a.nce -Tests Begin

. (1) The High Vacuum Orbital Simulator (HIVOS) at Lockheed,
Sunnyvale, is nearly completed and acceptance tests have begun, Ac-
ceptance tests of the HIVOS special equipment, including the 1oy speed

data system and automatic Programming and test system, are complete,

Thermal simulation will be used to compensate. for the shorter length and
the ascent equipment not needed for the test, 4 Series III payload will
) _ '

. (2) The HIVOS chamber ig simular; to the High Altitude Test
Simulator (HATS) chamber which 1g also located at Lockheed, Sunnyvale,
The HATS chamber has been uged éxtensively for component orbital
simulation tests. The HIVOS, however, can accommodate g larger speci-
méh and cap Produce a harder vacuum, In addition, heat flux and solar
shadow conditions expected on orbit cap be accurately simulated and
&utomatically Programmed in the gy . )

d, Facilities

concrete was placed for the track beams between the niui._le service
tower footings.on 15 December, Concrete for No, 4 Launch Stand and
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Service Building columng®’ - @06 I0r the migsile service tower -

footingn has been Placed, Forming and Placing of steel continueg in the

general area, The Sewage treatment Plant hag been installed ang back-

- filled, " The bege course has been lafd for the parking 1ot and portiong
@)

Construction completion is schedyjed for January 1962, The remafning

portion of the, Secopd fncrement Package will be avarded 1f py g2 funds
are made availgb.'l.e. w)

Tracking and Televerry Station hag been released for design and congtryc-
tion to the New England Division Corps of Engineers, Construction of the
'l'echnical, Support Building ig scheduled for completion in March 1962, )

tions for the first increment of the suppore facilities

(5) & design backcheck review of the fina) plans and specifica-
At the Ottumwa,
Iowa, l‘rackipg and - Control Center ig scheduled for 5 January 1962, ADe::l.gn

‘ (6) Modifications o technical room aress at the Donne}]
Alagka, ‘tracking station have been Completed, Ing
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MILITARY SATELLITE PROGRAMS PROGRESS REPORT
: Month Ending 30:November 1961
AF-D28

FOREWORD

Attached are the uports covering progress during the month of November
1961 for the DISCOVERER and MIDAS Programs.

These reports are directed by
Secretary of Defensé memorandum to the Secretary of the Ai.: Force dated
27 Pebruary 1960.

0. J ° uw 2 AtCh
Major General, USAF - 1, €€) DISCOVERER Program
GCommander 2, (8) MIDAS Program
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1. This report, covering progress duriqg the month of Ndv;eniber 1961, 1s
submitted in accordince with Department iof Defense memoragdum to the
Secretary of the Air Force, dated 27 February 1960,

2. PLIGHT TEST STATUS

. & DISCOVERER XxxIv Plight

(1) DISCOVERER XXXIV was launched from Complex 75-1, Pad 1, Vanden-
berg Air Porce Base, on 5 November, A launch attempt on 1 November was
aborted due to-a DM-21 malfunction. The launch ‘and flight occurred as pro-

- grammed through AGENA engine ignition. 'AGENA engine cutoff did not occur as
Planned and the ‘ergine continued to burn until propellant depletion occurred,
resulting in a highly elliptical orbit. The orbit tesulted in an abnormal
control gas expenditure rate, This rate would have made. 8, recovery after one
- days operation necessary. However, a mglfunction of a control gas valve be-
tween orbits 8 and ‘9 depleted the remaiding supply. Depletion of control:
gas prevented attempting capsule recovery, ' The gas valve malfunction has not
'yet been diagnosed. () - - '

""" (2) - Investigations have shown that the ‘failure of the AGENA engine
to shutdown when the correct velocity was reached resulted from unusually
high performance by the AGENA engine, This increased performance permitted
the vehicle to achieve the correct orbital velocity prior to the disabling of
the AGENA vehicle safety switch and prevented the ‘accelerometer signal for
the engine shutdown from being received. The safety switch is activated by
a-preset timing device and prevents premature shutdown should the acceler-
ometer run away and ‘attempt to shutdown the engine prior to ‘attaining mini-

mm orbital velocity. (€)

by DIS.GO_VBR‘B-R.\mv Flight

"~ (1) The DESCOVERER XXXV launch was Postponed to 15 November because
of -a DM-21" guidance package malfunction. ‘Launch occurred from Complex 75
. Pad 4, Vandenberg Air Force Base, at 1322 PST on 15 November. The orbit was

confirmed by the Kodiak tracking station at 1447 PST. Satellite orbital
parameters are given in Table I. (U) - IR A

. Event . , : Programmed | Actual

. ,Apog‘ee,: statute int_lei | - . 258,0 . S 190,1.
Perigee, statute miles . 150.0 - . 156,7
Period, minutes - 91.0 . 89.84.

Eccentricity ' 0,013 040043

- -~ 'TABLE'I, DISCOVERER XXXV PROGRAMMED AND ACTUAL ORBITAL .
- - PARAMRTRRS L o
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_ (2) Based on ut:e’llit.i iépﬁiatm; ‘the decision was made to re-
cover.the capsule.on the 18th pass. . Capsule re-entry occurred close to
Tern Island, the predicted impact area. The descending capsule was .

sighted by the crew of the C~130 aircraft ot 18,000 feet and aerial re-

disassembly end study, Following capsule ejection, the vehicle was
stabilized and tracking operations continued for .five days, - Electrical
pPower and control gas systems were functioning pProperly ‘on the 77¢h pass, -

(3) ' '.I.'hia rcféqvery was the seventh auccenful?- .d.t.-:ecoveiy of a
DISCOVERER satellite capsule (three others were recoversd from the ocean)
and the 24tk DISCOVERER satellite vehicle to attain orbit, (V) '

.. For the first time a Time History Canister (a device. for measuring
radiation as o function of time) was recovered from orbit, The canister
provides an indication of the amount of radiation encountered gt any given
time on the orbital track, The DISCOVERER XXXV vehicle also carried an -
Air Force School of Aviation Medicine canister, a nuclegr block to measure

- 8pace particle char,';cterutiga and energy levels, and Geophysical Research

Directorate devices. (U)

DISCOVBR!R!!XVI will carry sevaral axperiments of i:ngemtiml

' 1ntgi-¢pt;., - These experiments and special programs uge the f{ncreased AGENA
weight carrying capability and include the following: S

(1) orbital Satellite Carrying Amateur. Radio (0SCAR) - A ten :
pound, 145 megacycle, radio transmitter will be carried aloft and ejected
., into Lts own orbit for use by radio amateurs throughout the world. The
transmitter will broadcast in Morse code the letters 'g.p (four dots
followed by two dots) to be monitored gnd tracked by interested observers
during the 1lifetime of 1its self-contained batteries (approximately three
weeks). The payload has been designed, constructed,  and fingnced. by in-
terested amateurs and companies, (U) o '

o 3).. University of Illinois Experiment - Conducted under the
direction of the University. of Illinois, thig -experiment for investiggt~
ing the composition of the Ionospheric-Tropospheric layers will be i{ne
cluded in the DISCOVERER Xxxvy Payload. A small 20 and 40 megacycle :-
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-\ .
- | _
transmitter will transmit a continuous, unmodulated iignal;_ the signal

will be recorded by stations throughout the world and the results

| (4) GED and V-H Experiments - DISCOVERER XXXVI will carry two
“sophysical Research Directorate ‘cosmic ‘ray monitors, and an r-f impe-
-~ace probe:; A VELA HOTEL package for measuring neutron and x-ray
radistion will also be carried, @) _

3. TECHNICAL PROGRESS

Extensive studies are underway at Lockheed Missiles and Space Company,

s and the.Santa Cruz Test Base facilities to determine the cause of ‘
the hydraulic failure in the DISCOVERER XXXIII AGENA vehicle. -These
studies include component and system-level tests under simulated environ-
méntal and operational conditions, and review of flight and test data,
Failures resulting in similar ercratic engine control system operation also
occurred on DISCOVERER XXIT and DISCOVERER XXVIII flights, " As a safety '
factor, the two AGENA vehicles launched during November were wodified by
derating the hydraulic pumps from 3500 to 3350 peig until further studies
are completed and any redesign incorporated. —(6)
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MIDAS PROGRAM.

B . .

1. This't’eport,*cb\'rering progress during the month of Novénber_19_61, is :
submitted in accordance with Department of _Defen‘se'm_npr_undun to the

Secretary of the Air Force, dated 27 February 1960.

2. PROGRAM ADMINISTRATION
" "8s I view of anticipated funding limitations ‘and"possible program
‘directive restrictions, an éxtensive and ex'hauative‘"study of objectives

participation of the Prime contractor, AFssp, ArLc, 8AC, ADC,- and repre-
seéntatives from AFSC and the Hq USAP Systems Staff Office. The results,
- .c&nclusiong’-. ‘and recommendations of this comprehensive Plamning effort
"~ are scheduled to be presented to the Afir Council Priar to the Christmas

b. The MIDAS IV Payload Dats Analysis and Evaluation Report will be
distributed on 8 December. (u) R

3. FLIGHT TEST STATYS

clent accuracy to predict the scan area of the payload at any moment

“during its active life, Based on this analysis, it was determined that
the DM«<21 boogted DISCOVERER XXXIIT vehicle, launched- from ¥andenberg Afr
Force Base on:23 October, was never within the field ‘of view of the MIDAS
IV scanner. TITAN J21, which was launched from the Atlantic Missile Range
on 24 October, wag momentarily within the scan area forty seconds after
launch (approxintely 12,000 feet), Thig is considersbly below the alti~
tude at which the MIDAS Payload is expected to detect an intercontinental
ballistic misgile launch, (8) '

4. TEGHNICAL PROGRESS

8. Second Stage Vehicles
77 (1) " Becauge ‘of ‘limited 'l_.mnch stand ‘availability and launch
capabilities, and ‘the higher priority of other Programs the MIDAS v
vehicle vas removed from the launch schedule late in October, 'The MIDAS
V AGENA satellite vehicle was Teturned to the Lockheed Snnn'yval_c‘ facility

This_decvment contsing informetion mm-mummmmvummuumup‘.m
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from Vandenberg A1r Force Bage on 23 béi:cg)ber for storage. ' On 23 November

.the satellite was.returned to Vandenberg; Air Force Base to prepare for

‘posgible launch in December, It is currently. undgtgoing_gxéteqqf checks

-

in the iuissile"aén'enbiy ‘building, ’vith‘l:i'.insfgr to Point Arguello. launch
stand scheduled for 1 December, 48y

(2) The MIDAS vI satellite vehicle conpléted guidance and con-
trol (subsystem D) checks in the systems. tast area and was sent to manu-
facturing” for necessary. modifications on| 27 November, It'is.scheduled. to

be returned to systems test on 14__1)9;@‘?1:. ).

. b. Infrared Scamners |

Two mqjgé;ceneral_ﬁorporntion '_ayl@adc."on_e.for;m VI and one

HIVOS ;j,ffi',ft’dé;ﬂ'::q'séh_e&ule,d for delivery to Lockheed Missiles and Space

Company in mid-December, The third unit, the MIDAS Vir payload, is .

scheduled for delivery late in January 1962, +<6)-

_crane has been Completed, but the remalning modiffcations.to Launch

¢, FPacilities

(1) All construction at Point Arguello Launch Complex No. 2 is
progressing satisfactorily with completion estimated st ‘18%." Theé Technie
cal Support Building structure is essentially finished,’ vith interior '
utility work.in Process. The Launch Operations Building ground floor and

areaway slabs have been poured., The No.;2 Launch Stand and Service

Launch Sttn&,@ddf’_s:rvfééjnuilding.colﬁmi and walls have been poured,

. Cable tunnéls are more than half erected, with some imbedded conduit al-

'(2) Modification of the Point Afguello Launch Stand No. 1 bridge

(3) Modification work on 18 of i 20 butldings in the second
in¢rement of the Vadenberg Air Force Base Tethnical Support Building
package ig approximately 60% complete, with constmctioq.cqgglguon

scheduled for January 1962, The Temaining portion of the sedond “iricre=~
ment package will be awarded if FY 62 funds are released, ). - .

try Statin Data Acquisition and Process

meWﬁs..,_Mificatiqu. to the é:é:l.stkl.:‘ii air conditioning system ;_:fe 4
. (U) _

being advertised as g separate bid package

- . This -d contelng lnf --Mlndhmhhuod&o’hh‘lldn-lﬂuhmdhhmhn.m
18, Us.C., Section 793 end 794, the tronsm or reveistion of which I-mmn'nmmhnﬁﬂhdbyhv.




etry Station. Construction of the Technical Support Building 1s scheduled
for completion in March 1962, (v) ‘ '

' 6) A recheck fo
review of the final plans and specifications for the first increment of

the support facilities at the Ottumwe, Yowa, Tracking and Control Center
is scheduled for 11 December,

T correction of discrepancies discovered during

-

(7) Design of the administrative addition to the Satellite Test
Annex, Sunnyvale, California, s continuing, The preliminary design
review was held on 17 November. Only minor discrepancies were discovered;
no major effort will be Tequired for correction, Final design 1s now in _
pProgress, (V) .
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SPACE SYSTEMS DIVISION (AFSC)
UNITED STATES AIR FORCE
Air Force Unit Post Office
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DCLPS 13 November 1961

MILITARY ‘SATELLITE PROGRAMS PROGRESS REPORT
Month Ending 31 October 1961
AF-D28 ‘

FOREWORD

Attached are the reports covering progress during the month of October .
1961 for the DISCOVERER AND MIDAS Programs. These reports are directed

by Secretary of Defense memorandum to the Secretary of the Air Force
dated 27 February 1960. '
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* DISGOVERER PROGRAM
1. This report, covéring progress during the month of October 1961, is
submitted in accordance with Department  of Defensa memorandum to the

Secretary of the Air Porce, .dated 27 Pebruary 1960,

2, FLIGHT TEST STATUS

a. DISCOVERER I Flight

(1) DISCOVERER XXXII was launched from Complex 75-3, Pac &, at
Vandenberg Air Farce Base at 1053 PST on 13 October, All events during
launch, boost, separation, coast, AGENA burn, and orbital injection oc-
curred as planned. ' The orbit attained was almost exactly as programmed
as shown in Table I. (V) o

Event ~ o Programmed  Actual
‘Apogee, statute miles 259,02 251.15
Perigee, statute miles 146,20 - 144,01
Period, minutes. 91.0 90.85

TABLE I. PROGRAMMED AND ACTUAL ORBITAL PARAMETER FOR
DISCOVERER XXXTII. S ~

o (2) Based on satellite operation, the decision was made to re-
cover the capsule on the I8th pass, “Capsule séparation occurred at 1437
PST on 14 October over Alaska end re-éntry occurred over ‘the impact area
near Hawaii, 'The descending capsule wis Iocated by radar and DISCOVERER
~ dizection finder equipmént on board ‘the aircraft and ships in the re- '
covery force. The capsule was firgt sighted at 28,000 feet by the crew
of one of the C-130 recovery aircraft, This aircraft snagged the para-
chute canopy on its second pass and reeled the capsule aboard, This was
the second successive aerial fecovery by a C-130 aircraft, Five of these
planes have recently been assigned to the recovery force to replace the
C-119's previously used. The C<130's are faster, have longer range, and -
can be used to recover the heavier capsules under development in other
programs, ' (U) ' ‘ |

~ (1) Samples of various materials were carried in and recovered
with the DISCOVERER XXXTY Tecovery capsule. These included solar cells,
dosimetry packs, and a pack containing shielding material, nuclesr blocks
and metallic discs, These were returned to various Air Yorce organiza-
tions for analysis of space radiation effects, A cannister containing
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approximately 500 kernels of corn vas also in the capsule and was re-
turned to the Air Force. This corn will be planted to determine the
mutations resulting from éxposure to space radiation. (U)

(2) A University of Illinois ‘experiment was conducted in an
attempt to determine the southern boundary of an iqnospheric distur-
bance which ‘causes -attenuation of RF signals from satellites ‘in the
northern hemisphere. A small 20 megacycle transmitter was mounted on \
DISCOVERER XXXII and it transmitted continuous, unmodulated signal.
Stations located throughiout the world recorded the signal ‘and the re-
sults are curreatly being analyzed. ' (u) ‘ ’ '

(3) Im cooperation with the Army Signal Corps, a Sequential
‘Collation of Range (SECOR) ‘experfiilent package was ‘carried aboard
DISCOVERER XXXII. The ‘package contains a transponder vhich can be
interrogated from ground ‘stations and is used as a means of determining
the precise. distances betwien the various stations. The SECOR progranm
will permit precision mapping of the world, w)

(4) DISCOVERER XXXII also carried Air Force Geophysical Re-
‘search Directorite equipment consisting of an erosion detector, an
electron density gusge,. and a'..'clia‘tggd particle energy analyzer, Data .

from these instrumerits were transmitted to ground stations by the .
DISCOVERER telemetry system and sent to the Geophysical Research Direc-
torate for analysis., (U) ' ‘ :

c. DISCOVERER XXXIII Plight

(1) DISCOVERER XXXIIT ‘'was launched from Complex 75-3, Pad S,
At Vandenberg Air Force Basé on 23 October, DM-21 boost, separation,
coast, and AGENA ignition oceurred as planned. However, operation of
-the hydemilic system which providés the motive power for engine gimbaling
was erratic. The violent maneuvérs of the satellite during this period
resulted in disturbance of ‘the 'gyro réferences and the satellité started
on an extremely high trajectory., About 162 seconds after AGERA ignition,
the hydfaulic pressure dropped abruptly to zero. and control of engine
position was lost, Approximitely ten seconds later, the XLR-81Ba-9
engine shut down. ‘It {s asaunied that this Premature cutoff resulted
from the high accelefation forces imposéed on the uncontrolled vehicle,
The AGENA impacted in the south Pacific. -(e)

(2) Because of the hydraulic system difficulties on this and
two previous flights (DISCOVERER XXVIII on 3 August and DISCOVERER XXII
on 30 March), an extensive analysis and test Program was started imme-
diately, Hot firing tests at the Santa Cruz Test Base have been con-
ducted and laboratory tests at both the Lockheed and Bell facilities
were initiated. Areas of investigation include hchq;tcal weakness,
contamiration in the hydraulic system, and contamination resulting
from UDMH chenical action or foreign mateérial in the UDME (IDMH con-

tamination could affect .the hydraulic control system becsuse the

hydraulic pressure pump is ariven by & hydraulic motor which gets {ts

) o .  DCLPS-19
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power £rom UDMH préssure and flow). EZack system must be thoroughly re-
checked before. launch to be ‘certain there 1s no contamination, No re-
scheduling will be necessary., -(c) ' :
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MIDAS PROGRAM N
ribailis Teport, covering progress during the month of October 1961, s
‘submitted in accordance vith Department of Defenge memorgndum to the

S8ecretary of the afr Force, dated 27 ‘Febryary 1960,

2. PROGRAM ADMINTSTRATTON |

s The DDRSE spactal task group, esteblished to evaluate MIbAS
feasibility and capability, tonvened &t Stanford Research Institute (SRI),
Palo Alto, California. on 25-28 Octobar, Findings of the'subco-tttces,

established: during the ipitigel sesiion. in. late September, were reported

and discussed Preparatory to reporting the Task Grorm'.figg}ingl. <c)

b, ' Representatives from Space Systems Division (APSSD) and Lockheed
Missiles and Space - Company (LMSC) met on 3 October to review overall
Plans .and . costs, The failure to make schedules, ]
ciated ircreased costs make it impossible to meet all Figcal Year 1962 ,
Program objectives, Tlitsfqd"éiu:ltatja an ‘sd justment of Phasing and scope
of the MIDAS Progrem including a reduction in the effort to develop a. o
nitrogen textroxide (N204) engine and secondary Propulsion system (orbit
adjust) for the AGENA satellite vehicle, Redirection of Aerojet-General
‘and ‘Baird-Atomic MIDAS Series XIT and IV:payload development effort was
accomplished-during -S8eptember to keep within budget allocations, @)

Ce The MIDAS III Payload Data Analysis and Evaluation Report was
distributed ‘on 15 October, “This -Teport describes the major. payload ele-
ments used on the mission and their function, It also discusses the ' -
methods used in gathering and Procéssing. the readout data, An anglysis,

sented, " Iucluded in the Teport aré analyses of the Piyload thermal de-’
~-£gn’4_gnd."vpgchgr conditions while the satellite vas on orbit, (W)

3, FLIGHT ZIEST STATUS
'“_—.

" (2) Due: to the 'erzfat:ié sotion of the vehicle (MIDAS III) the - :

solar panel data, although reduced showed: time varying discrepancies and
therefore 1s not ‘conclusive, ~(g) - e S .

4 ' , | »~ DCLPS-19
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b. MIDAS IV

-~ (1). -MIDAS: .1V, delayed because of an AGENA engine fuel pump.seal
drain line problem, was successfully launched from Point Arguello.at. -
0553 PST on 21 October. Despite a loss of roll control during the ATLAS
~ boost phase, the gatellite vehicle was placed into a near ‘eircular 2000
nautical mile orbit. Table I shows the predicted and attained orbital
parameters.. (6} . . ~ IR B

. Evemt” - - ' “Programmed “Actual
‘Apogee, ‘nautical miles ‘ 12100 - ‘ 2025
_ . Perigee, nautical miles 2100+ - - 1898
"'Period, mimites 1726 " 166
_ Eccentricity - 0.00046 . 0.0125 °
" Inclination, degrees ‘ ' 90.02 '95.87

" _TABLE I, COMPARISON OF PROGRAMMED AND ACTUAL ORBITAL
o " PABAMETERS POR MIDAS IV .

o (2) | ,'l.‘eleinetry channels (e.g., status and performance of vehicle V.
and payload, SAPUT, HEPDEX) provided considerable high quality data..
Pertinent items that have been extracted from the data are as follows:
.- . (a) Acquisition, tracking, and response to commands from
the groupnd were near perfect, - (U) . -

) (b). During sustainer operation, the ATLAS booster rolled
several times at a rate which reached a minimum of 729/sec and was 44°/
sec at-AGENA separation. The total ATLAS/AGENA roll was 8.7. revolutions,
The AGENA reduced the roll rate to zero after spproximately one addi-
tional revolution. To accomplish this, twenty percent of the attitude
control gas was expended, (C) g ' '

(c) Successful ejection of the West Pord packige following
- AGENA second burn and continued operation of: the High Energy Proton
.Density Experiment .(HEPDEX) equipment has been confirmed by telemetry
data. (U) . . : : o

. (d) All operating subsystems, including the solar power
arrays and payload, functioned satisfactorily except that the control
gasses were depleted on pass 1. On pass 34, one solar array turned
away from the. sun with the result that.insufficient power was generated
to maintain system operations beyond pass 54. .(C) _ .

‘(¢) Analysis of the telemetry data shows:

This d ing inf ion affecting the nations! defenss of the United States within the '-oflhc‘l‘ ge Laws, Title
18, U.S.C., Section 793 and 794, the ission or Astion of which.in sny foan horized is prohibited by law.
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. -1, The vehicle is rotating about the pltch axis in a
direction opposite to the direction of vehicle travel at a rate of ap-
proximately one revolution per 92 sec. 6) .

E S The vehicle is stable about its yaw axis within

five degrees. <) . - - R S
.. 3, The vehiclé roll axis is displaced tvelve degrees

from vertical in & direction away from the sun, (€} . . e

4, : IECHNICAL PRP”R;ESS '

' .. . i. :sicond S'tgc .Velttcles.

©r .- (1y: MIDAS V completed systems tests early in October anid was
placed in bonded storage pending insertion into the launch schedule,
- Prior to commencing the final systems test, the Space Systems Division
decided to install a new Baird-Atomic, Inc. payload, The new payload is
much more sensitive than the one originally installed in the satellite.
This payload has- the-improved optical system that was initially flown in -
" MIDAS. IV and is ‘expected to provide more precise infrared radiation data,
Because of launch stand availability problems, -the MIDAS V booster ve=-
hicle has been removed from the 'stand and is being held for lsunch in
the near future, The completion of Point Arguello Launch Complex No. 2
construction will alleviate the present stand loading problem. —(8)— :

(2) . MIDAS VI commenced guidance and control and communications
compatibility tests on 24 Octobér, The integrated systems test of this
vehicle 1s scheduled to begin on 10 December. +G) ‘

b, Facilities

(1) Lockheed representatives Aluve briefed Space Systems Divi- -
sion personnel on an operational concept for a MIDAS Tracking and Control

Center, A configuration description report of this facility will be
publighed in December 1961, (V) '

(2) A review of final plans and specifications for the first
increment of the support facilities at the Ottumwa, Iowa, Tracking and
Control Center was held on 31 Octobér. Advertising for construction
contract award for the technical facilities and support facilities at
this station is delayed pending release of funds. (V)

(3) All construction at Point Arguello Lsunch Complex No, 2 is .
progressing satisfactorily. Construction completion is estimated at
9%. Walls and foundations of Launch Stand No. 3 and the foundations for
the Technical Support and Launch Operations Buildings have been com-
Pleted, The cable vault and footings for Launch Stand No. 4 have been

6 o DCLPS=19
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poured, 'l.‘hi Technical Support Building is being erected and utilities
are being installed, ) » o

‘ (4) Modification of Building 6007, one of the Vandenberg Afr
Force Base.technical support buildings, has been completed, Modification
work on 18 of the 20 buildings in the second increment of this package
is approximately 40% complete, ‘with completion scheduled for January
1962.. The remainfing portion of the second increment package will be
awarded if FyY-62 Military Construction Program funds are released, . )

availsble funding, 'The Corps of Engineers has been requested to adver-
tise this preject for bids on a 150-day construction schedule to allow
beneficial occupancy by 15 March 1962, -Except for minor deficiencies,
construction of the auxiliary power system at this station has been
completed, (V) ‘-

(6) Design concepts for the administrative addition to the
Satellite Test Annex, _Sunnyvale, Califoxnia, were approved on 11 October

and design has been initiated., The preliminary design review is sched-
uled for 17 November, ) : o -
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HEADQUARTERS
SPACE SYSTEMS DIVISION (AFsC)
UNITED STATES AIR FORCE
Air Force Unit Post Office
Los Angeles 45, California

DCLPS ' 12 October 1961

MILITARY SATELLITE PROGRAMS PROGRESS REPORT
Month Ending 30 September 1961
DD-DRSE (M) 397

FOREWORD

Attached are the reports covering progress during the month of Septem-
ber 1961 for the DISCOVERER AND MIDAS Programs, These reports are

directed by Secretary of Defénse memorandum to the Secretary of the Air
Force dated 27 February 1960.

The N aLy Satell PXog ' 88 _R: / as been determined to

: -0 paragraph 6, AFR 205-2. This
categorization applies to all previous issu€s, Holders of these docu-
ments are responsible for acting promptly to place the correct nota-
tion on the document in accordance with this regulation.

W»
L egscUTiance wi

_\
: g n )& 2 Atch ,
ajor Gdneral, USAF - 1. —6)- DISCOVERER Program
Commander :

2, (8) MIDAS Program

DOWNGRADED AT 12 YEAR
INTERVALS; RDi AU IOMATICALLY
DECLASSIFIED. POD DIR 6200,10
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DISCOVERER PROGRAM
==unaon TROGRAM

1. This report, covering progress during the Mnt;h of September 1961,
is submitted in accordance with Department of Defenge memorandum to the
Secretary of the Afir Porce, dated 27 February 1960, '

2. FLIGHT TEST STATUS
FLIGHT TEST STATUS
a. DISCOVERER XXX Flight

(1) DISCOVERER XXX was launched into a near-polar orbit from
Vandenberg Air Force Base'at 1259 PDT on 12 September. All events during
launch, boost, separation, coast, AGENA burn and orbital injection oc- '
curred as planned, Table I shows the predicted and attafned parameters. (C)-

(2) As planned, capsule ejection was initiated on the 33rd pass,
with ETPD at 1555 PDT on 14 September, Capsule re-entry occurred close
to Tern Island, the Predicted impact area, The recovery aircraft sighted '
the descending capsule at approximately 12,000 feet altitude, One of the -
C-130 aircraft of the mixed recovery force (composed of C-119's and
C-130's) snagged the parachite canopy on its first pass and reeled the
capsule aboard, It was Just.slightly over one year ago that a C-119 air-
craft accomplished the first ‘aerial recovery of an object that had orbited
in space. This was the eighth recovery in the DISCOVERER series. ) ‘

(3) The DISCOVERER Xxxx capsule carried biomedical test samples,
The contents of the capsule are currently undergoing analysis. (U)

(4) A special module to test both the Barnes and the General
Electric horizon sensors under actual operating conditions was fabricated
and installed on DISCOVERER XXX. These systems are being developed for
future AGENA vehicles. The effects of clouds and cold land magsses on
the outputs of thege units. were determined. o)

: , DISCOVERER XXX DISCOVERER XXXI
Event : Programmed Actual Programmed ' Actual
Apogee, statute miles ' 256.9 - 360 256.7 255.5
Perigee, statute miles 148.7 144 149.6 150.5
Period, minutes 91.0 92.41 91.0 90.56
Eccentricity 0.0130 0.0257 0.0130 0.0126

Table I. COMPARISON OF PROGRAMMED AND ACTUAL ORBITAL PARAMETERS
FOR DISCOVERER xxx' AND DISCOVERER XXXI,

DCLPS-~17




b. DISCOVERER XXXI Flight

: (1) DISCOVERER XXXI was launched iato orbit from Vandenberg
Air Force Base at 1400 PDT on 17 September,. All ascent functions ap-
peared normal and orbital ststus was verified. The predicted and
attained parameters are given in Table I. Orbital tracking and telem-

- etry data indicated nominal’ performance through pass 32 except for an
intermittent operation of the orbital timer switches controlling the
S-band beacon and the telemetry, Recovery was planned for nominal
pass 33 but ejection did wot oceur, On subsequent passes, operation -

" of the beacon and telemetry was erratic. -(6)-

(2) Telémetry contact with the satellite was again established
on the 41st pass, At that time there was no report of 400 cycle power
(single- or three-phase) control gas depletion was indicated, and the

vehicle was unstable. Preliminary investigations have indicated a 400
cycle power failure sometime after the 26th pass was the cause of the
capsule ejection failure, -6

(3) VELA HOTEL instruments were flown on DISCOVERER XXXI.
These instruments, mounted on the ‘engines access door module, con-
sisted of scintillator X-ray detectors, Useful data was obtained
throughout the active life of ‘the satellite, including the period of
tumbling. These data are being processed and preliminary analysis

indicates that valid and useful background radiation data have been
obtained. (V) -

(4) In addition to the VELA HOTEL instruments, DISCOVERER XXXI
carried cosmic ray monitors and galactic radio frequency detectors pro-
vided by the Air Force Geophysical Research Directorate, The cosmic
ray monitor is similar to those carried on earlier DISCOVERER flights;
the galactic detector is a radio frequency receiver for detecting back-
ground noise emanating from celestial galaxies, Both are part of a con-
tinuing series of experiments designed to measure the environment of ‘
space, Useful data were received from both the cosmic ray monitor and
the galactic detector throughout the active life of DISCOVERER XXXI.
The data is being processed and will be furnished to the Geophysical
Research Directorate for analysis, (U)
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2. PROGRAM ADMINISTRATTON
——— O RATION

A Tesk Group, established by the Director of Defense, Research and En-
gineering, to study ballistic missile defense, reviewed the MIDAS
on 27-29 September 1961. The objective of the group was to investigate:
(1) MIDAS technical Teasibility and capability, (2) sysi em -reliability,
and (3) use and value of MIDAS varning data. An ADC/SAC presentation to
the group was accomplished on 5 October relative to threat analyses re-
quirements and planned utilization of MIDAS warning capability. 8ix
subcommittees have been established to evaluate specific technical areag

MIDAS IT, vehicle 1007, was tracked for approximately eleven (11)
minutes on pass 6764 by the Hawaiian Tracking Station. Tis Solar ,
Power Unit Telemstry (SAPyT) slgnal track was ‘accomplished on 10 'August 1961,
Continued efforts to acquire this vehicle have been wnsuccesful ‘ang the SAPUP
is considered inoperative arter nearly 15 months kmown operation. (launch
date: 24 May 1961) (u) ' S

(1) MIDAS ITT, HEPDEX (High Energy Proton Density Experiment)
telenetry was last obtained on the 59th day. - This was as anticipated due to
nomina156daybatteryl:|£eofthepowersour . Duetoappmtvehicle
orientation during the latter two days s additional data was obtained of im-

rime

- (2) Adrarbofamportanalyzingthedataobtainedfmthe;m
III payload has been completed. The report will be released for distribution
early in October., Thig report describes the major Payload elements used on
the mission and their function. It also discusses the methods used in -
gathering and Processing the readout data. An ¥y8is and evaluation of the
Payload performance and the data processed is presented. Included in the

report are analyses of the payload thermal design and weather conditions
while the satellite was on orbit. (U) o :

oo (3) On the MIDAS ITT £11ght some degradation of paylosd performance
resulted from a solar array system malfunction. This failure limited the _
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a .
detected when the payload IR scanner Passed from darkness into sunlight ledq
to the conclusion that background contributes less toward degradating yctem
Perfomance than system noise does, The sensitivity of the IR detector cells
_ewgs; also in agreement with the valyes expected for the Tecorded temperatures,

The
flight phage of Prelaunch testing on 25 September,

(2) Afger progressing through the early portions of system test on
schedule, MIDAS Vv encountered difficultieg Guring the commmnications ang
control tests ang in the guidance and flight comtrol response test. Many of
the C and C components bave been reworked and/or replaced. The roll and yav '
control moment &yros were found to be out aligmment. Correction of these
Ufficulties and re-run of the response test wag accomplished before the end

. /

- (3) Difficulty in mounting Geophysical_Research/Directorate experi-

nents caused g delay during final assembly of the MIDAS AT satellite vehicle.

Discrepancies in equipment drawings for several units resulted in mounting
rework. Two unitg were returned to the sanufacturer for rework because

!ﬁhe Aerojet-General MIDAS payload. development effort was redirected
this month to Provide increased efficiency ana keer within budget allocations.
‘Among the actions that resulted were: )

(1) Deletion of one Series ITT rayload

(2) Redirection of Series TIT relisbility progrem

% ' - DCLPS-17
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5 Flight test
Reliability ground tegtsg
-g_ TOTAL .

SERIES 1V . Alternate Design (Baira Atomicg j

1 Engineering test moge; ~te)-
c. Fa.cilitigs o
(1) Facility design plans heve been completeq for the Iowa
P, and Control Centes technical faci1isiep 18ing for construn.’

ing satisfactorily, Earthwork 1g SPproximately 704 complete, Foundations and
walls are being poureq for Lawmch Stand No, 3 the Technica_l Support Building.
and the Iaunch Operations Bullding. . (y) ’ : :

(6) Design concepts for the Satellite Text Annex Administration
Bullding are scheauleq for review on 11 October, (v) . -

‘oummhl- affocting lﬂum.ﬂhuﬂuhﬂﬂ. ® mosning of the ,
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. HEADQUARTERS
SPACE SYSTEMS DIVISION (APSC)
UNITED STATES AIR FORCE
Air Force Unit Post Office

Ios Angeles 45, California - b
DOLPS-11 | | 12 September 1961«
’ Month Bnding 3) August 1 :
DD-DRAE(N) 397
FOREWORD

Attached are the reports covering Progress during the month of August
1961 for the DISCOVERER AND MIDAS Programs

by Secretary of Defense memorendum to the Secretery of the Afr Force
dated 27 February 1960.

all previocus isgues. Holders of ti:ese docu-
acting to place the correct nota-
this regulation.

MIDAS Program

DOWNGRADED AT 12 YEAR
INTERVALS; NO. AUTOMATICALIY

" DECLASSIFIED. DOD DIR 5200.19 ‘

This do- ins ink ion affecting the nasiona) defensz of the United States within the

i -o“ho&_“ ge Laws, Title



1, , _ [ ring progress during the month of Awgust 1961, vis
submftted {p accordance ity Department of Defenge Remorandum to the
Sect'etary of the Atr Force, dated 27 February 1360. :

2. FLIGHT IEST STATUS
\
2, DISCOVERER IXVIIT Flight
s

(1) DISCOVERER XXVIII wag llpnghed from Vandenberg At Force
‘Base at 1701 ppy on 3 August, ne launch wag scheduled for 2 August by
4 malfunction of the horigon Scanner cauged 4 one-dgy Postponement, '
Booster performnnc'e, 8eparation, coast and AGENA ignition occurred ag
" planned, Appl'ox:lngt:ely 188 seconds after AGRNA ignition the hydraulic
Pressure for Operating the'actuatqrs which Position the rocket engine
dropped ¢¢ Zero, A decreage in. hydraulie fluid temperature and a slighe

dec:eug in engine turbine speed were coincident with the hydraulic pres-

high acceleration forceg caugsed the vehicle tq break; ixp.' Impact yas in
the South Pacific, Analysis of the £1ighe data Tevealed thet only two -

tests gome lumbing will be re~routed to reduce the Possibility of
vibration effects, some fittings wiy} be ¢ s and d."ful-ufe"‘ type
ansducer wi]j be_'subst::ll;utcd. - - _ :

b. DISCOwERRR XXIX Flight
N

(1) DISCOVERER XXIX was llunched. into orpit from Vandcnl_rgrg Alr
Force Base at 1300 PDT on 3 August, The Satellite wag lmmchgd_at the -
e;rl‘ieat'pouiblg Woment allowed by the eéstablished 1300-1600 launch wip-

dow, All events during launch, boo:l:._.sepcratton, Coast, AGENA burn and
orbital injection occurred gg Planned, (p, and one-half hours after 11f¢.
off orbital Status yag verified by ‘tracking and telemetry contact over
Kodiak, Alagkg, ‘The orbit, based on calculatfong made gfter Pass ten,
was 'ut:lsfactory although slightly difforeqt‘thm originally Programmed,
Table I shows the predicted and attained Parameters, The Variation ig




noise émanating from clestial galaxies,

ments by the DISCOVERER tracking staty

Data obtained from these instru-
Geophysical Research Directorate for

ons is being furnished to the _
analysis, (U)
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6450 on the dates noted, The Solar Auxilisry Power Unit Telemeter (sAPuUT)
continues to transmit gnd operation appesrs satisfactory, )

b. MIDAg III launched on. 12 July 1961 continued o transais daeq
throughout this Teporting period, b;u-;cndyns.atro-; the Payload estqb-
lished that ve and -vehicle reflections of the- Sun. ware smong’
sources dategtcd-by the satellite, The data transmitted subsequent o
bass five were a13 from the lugh-lnergy AProton'Detoct:ton Experiment:
 (HR) 0. This experiment 1s providing Van Allen Tedfation measurement
data, . i ’

ground commandy to override stored program Commands fnttheopc ation of
the vehicle telemetry (FPM/FM) and the "8" band beacon, Thig modification
will Provide ,g.mm::ntu;l,t:y.._-pd control. {n vehicle: tracking and in ob-
taining vehicle Status data, £8)- D s - L

(2) At the end of gie Teporting pariod the Mg, IV AGEMA vehicye

vas uadergoing pPrelaunch testing in the Vandenberg a1y ré:c. Base Missile

4 DCLPS-11
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. DISTRTRUTTON

Wn Usar 20
Beadquarters AFsc ' 5
Btrategic afr Commana ‘ 1
Air Defme Commena 13

6555th Test Wing 2
6594th Test Wing 5
Sacramento #Air Materia] Ares , b
Hlectronics Bystem Divigson 1
Aeronmtica.} Chart and Information Center 1
Space Systems Division (Arsc) 9
Deputy Commander for Aerospace. Systems 5
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MILITARY SATELLITE PROGRAMS PROGRESS REPORT
Month Ending: 31 July 1961 '
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DISCOVERER PROGRAM
1. “This report, eoveri.ngprogressdmingtheuonthot«h:lyl%l, is
submitted in accordance with Department of Defense memorandum to the
Becretary of the Air Force, dated 27 February 1960, .

2. FLIGHT TRST STATUS

&. DISCOVERER Flight

(1) DISCOVERER XXVI was launched from Vandenberg Air Force
Base at 1629 PDP on 7 July and was injected into & near-nominal orbit.
AJJ. events during launch, boost, separation, coast, AGENA burnp and-

Bvent Programmed Actual
Apogee, statute miles - 293.6 ' 505.5
Perigee, st4tute miles , abT.b 2.8
Period, mimites _ 91.6 _ , 95.02
Becentricity . | 0.0175 0.0421
Inclination Angle, degrees - 81.5° 82.9°




followed the predicted descent trajectory. . The capsule vas sighted .
northwest of Hawaii and aerial recovery was a.cooup.‘l.iih_e_d.. This 'was the
rauﬂh.mmcapm.erecoveredbytbe'urbom forces, two other -

try f
Geophysical Research Directorate for reduction and analysis. = Inspection
operated satiqfactom,v

and the data obtained appeared to be valid. (y)
c. DISCOVERER XXVIT Leunch o
)
DISCOVERER XXVIT was from Vi Alr Force Bage at
1535 FDT on 21 July. A IM-21 booster pitch oscillation,
imnedistely after s> became severe after , tely one mimute
of flight., The vehicle apperently broke up at thig time. A deptruct
vas sent at T + 95,1 seconds, minutes after launch the
3 - DCLP8-9
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MIDAS PROGRAM

1. This report, covering progress dnringﬂ:emthof-luhr_l%l is
‘sumnadinnoc’:ordnmewith Departnent_ornarensemuora.ndmto,the
Secretary of the Af{r Force, dated 27 February 1960.

2. PROGRAM ADMINTSTRATION
a. Lockheed Missiles and Space Cowpany is comtimiing p

reliminary
design of their proposal for a "simplified" MIDAS satellite configuration.
Fundamental to the "simplified” MIDAS concept is the

5
.
:
;

testarticleandonenighb'téstvehicle.m deleted from the end of .
that geries. mgmcmsedbythelackorhunchmtm avallable
to the DIV, «(8) '

3. FLIGHT TEST STATUS

a. OnZJN.ythewunbdamofmmmnbtoT-Gsecéndswhenan
ATLAS booster malfunction caused the. lsunch to be res ’
M:esecondcountdawnproceededtow-omna.mlnmctionormm
mb:l.l:l.ca.lmsedthebposterengine )
ignition. The malfunctions were corrected and MIDAS III wag
ﬁmwlumchedintoorbittmrointhmmcmaxl, Pad No. 2 at
>

é
]
[
£




.| . S

e. Vehicle "real time™ command control was successfully accomplished
on pass mmber one and pass mumber five, activating peylosd operetion and
telemetry. However, deficiencies were revealed in the design of ground
equipment and ground "command and comtrol” operating procedures by the

. only

f. The payloed date received vere atill undergoing analysis at the
close of the report period. Analysis thus far indicates no cbserved
Wmml sensitivity and verification of themmal and mechanical
design. : S

&« Van Allen radiastion meagurement, dats required
objective for MIDAS ITI were still being provided by the Energy
Proton Density Experiment (HEPDEX equirment power supply independent
of the solar array system and the htumsioumstmm(i_.g_\
received by all tracking stations on the satellite's 205th pass.

4. TECHNICAL PROGRESS

»
B

ssion

o5

a, Boosters -

. ATIAS 105D is presently “on stand” at Point Arguello and is
being readied for MIDAS IV. (8) . . »

b. Second Stage Vehicles

and arrived at the Vandenberg Air Force Base Missile Asgenbly Building.
During the inspection at the Missile Assenbly Building, pin hole leaks
were detected in en oxidizer £ill line weld. The part vas x-rayed and

weld porosity was determined to be the cause. The defect was corrected.

action to effect equipment changes to MIDAS IV, which will allow a higher
orbital altitude (2050 n.m.) for participation in the Westford experiment.

T | L | DCL#B-9
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(a) Tncrease the Teliability of the solar arrey extension
mechanism,

- (b) Provide "real time" commands for operation of the "g"
band tracking beacon and vehicle status telemetry (FM/PM) readout.
~ (c) Provide for trenmission of. selected, critical, vehicle
status telemstry data-over tthAM telemetry system. S

(3) After ‘the £ operation at the Santa Crus
Test Base, the cuvphvmtmclg.em;'hmmedtothewm

facilities and started integrated systems tests on 19 July. Bystems tests
vﬂlbewnmctedinc-mertocoquuthummeon«ptmtis
e:q:ectedtoredueethevahicletiminthemuleusaiblywmngnm
28 days to 6 aays. {8) - o

This do. ins info ' nloeﬁnglhonauoulddonuofllnthlhd&omwllhhﬂnmmlngofﬂnmhm,l’mc )
l.,U&.&WMMM,M"MNM”MMWN&MW o sn horized Is orohibited by law.




Sccess road to Stang No. 3 is Progressing satisfactorily. Trailers to

be used as "on gite” offices by Navy, Aip Force anj contractor supervig-

ory ounel have arrived, Initiation of 4 Critical Path
%ua%hﬂtormﬁmtmnot% complex is

Z Z

. (5) Bubmission of fina]l plans for the odﬁstmtion of the Ottumws,
Iowa, NIDAS Tracking and Control Center technical facilities 1g schechu.gd‘
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1 mil‘épcrt vétlig ‘prograss dus thcmni:ﬁ 3?3&?,196]:; i
s;h-i.tt.c_d,.:h ac;ordqcc ‘with Department;of. Dcfint“-ﬁh‘btm‘“tp; the
Secretary of the Afir Porce, dated 27 F.Bmty.f—.1gsog.~.';-..‘.::'- R * : :

2, AT TEST STATYS -

¢ d

.. DISCOVERER XXTV.Flight .. R VS

(1) DISCOVERER XXIV was lauhched from. Vandeaberg Aty Force
Base at 1416 PDT on § June,- "THOR performance was nominal throughout
the boost phase. Howaver, telemetry results indicate a small fire may
bave steited' in ‘the AGENA aft equipmentsres at or shortly- after 11fr-
off,” This was indicated by & constant incregse in the aft equipment.

area temperature From LLELofE unti] o loas of telemietyy occurred. at T
plus '147'n_ecopdl_.' At T plus 77 8econds ‘a sharp rige An battery.current

that 'the AGENA vefi{ cle d1d not deve lop . sufficient ‘thmmt ‘for orbfnl
boost, - Pailure to oxbit is -attributed to demage resulting from the, -

(2) The source of the DISCOVERER XXTV f1re is unknewn but
seepage of unsymetrical di-methyl hydrazine (fuel) from & plumbing
ladk’or: yuickidisconneet spillags is suspected, Mora stringent checks
for propeliant’ lsaks will be incorporited for future £flights, . These..
will ficlude a manual AGERA vehicle fuel leak test during countdown ...
and additien of 8 "gcupper”’ near the propsliamt quick-disconnect. to....
catch spi1lage’ when the lineis pulled away, A PUrge system to re-.
Place the &tiosphére in the aft ¢, uipment area is currently under con-
oideration for eariy incorporation, —e). . . -

b DIscovksei xxv 1 £,

at 1603 FUT on 16. June and was. fhocasstully injectsd fnto s neer-

"orbit, - The ascent wag notmal with all events occurring essentislly as
planned. On orbit the satellite wag oriented andstabj.usqg:u pro-

correct the sticky
peumrcmrayiog nteked én Didons uccesy ..
fuur'.';";sihépf;tﬁg, s e’ requirss’ Slectrical power, invextigations. ave
being conducted 1" al~atteigt 't #154 a passive method of solving thi
low temperature valve operation problem, Table I shows the predicted
and attained orbite] Parameters, -(¢)

¥

A
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. Apoges, statute niles ‘292.- . 256 -
huu:. statute miles 147 140
Period, minutes 91,6 .90,9

 Eccentricity 0,017 0,0138
Tnclingtion Angle, degrees 81,8 82,1

pass (hndm | orhit) ot 1800 PD? . en 13 Jume, .  All svents occuried
48 progreumed Sepsule degoent £o1 & némingl traj

) s the impact ares wag h«gugtly caloulated vhich pasitioned
the - out of range to effect u_serisl recovery, The
cepsule wag cally and ultimately Sighted by o Tecovery
alrcrafe ot 1843 PST, An Afr p _PaTa-rescus team way depleyed and

PST the was safely sbogrd their rafe, The capsule and

the temm ware pt, qbya.lavydut:oyu-thmm;.
nncqpm-muhuunmby trom-ndflmtoth-un-

currently befng ared. with 14, Atical samples _Tetained oq earth to
dotcntm the cf.m of Space radietion e? thouohmnu. .2 B




L Thte veport,. covertng S progress: duriag the wonth of June 1961, 1
"._Schnt’qty of- the Aty Yorce, :dated 27;;.%1!60. SRR

Tests comsisting of.ooqnubt:g ahecks ‘o
nnl.cauounéoouuol oquipment simylatied - pht; .
‘hﬁut!m-tgon ad mmchchhmbmmeu the MIDAS
IIX vehicle ot Pt Atm,ll_.o'-cqhxl. szlo.’-.!'.'a!lmu'-dolmchm ’
~ Problem, Analysts of DISCOVERER XXTTYT flight data indicited that at-

cocument comteias infermal o Tocing the nitiendl dotonse of 1o United Sales within the “of the Esplonagd
a‘,.u.s.c., Sastion 793 gad m.':-. !'-:Hu-nm'dvueb » eny -..1'.'":. 'ﬂ.m” 1Y mw



ompleted in Jime et "dst-General Corporetio, The_ test dets ere
"m;ﬁng evaluated, Aguptuu.tuung of , seublies for the .
firgl: Series -III flyshle Payload has alg.: . -
and ' ag

80 baen Sompleted, : :
heed schcdnu;l for uid-Auguge; A Series ITT o, - on.
- MIMS v @y on

Payload wil] be flowm

B A conceptual ducrip' 'tiqn-.ofz & data Processing oouﬂmaeun for
MIDAS hgg bedn pnblhh;id.a:lc Tesult of 4 study p:. Bed by L‘mth-'l-lzncoln
L‘bﬁl‘ttqg-’.x Lockheed - Siles and P Company ‘Sxamining d %’ Lin
Laboratory Teport. end: vl.ll-.dlrcct‘fonu Comients to
Systems Div!.uon.; @ o ' o

'the . : o This infreped beckgtound date iy
the destgn of the paylod & T

g

 toctmical feogispge, te Dounelly Fleey - -
. , letion for"ocouplacy 18 schaduleq for 15" -

September, with fingl completion of the alr conditiongng System scheduleq

for 15 Novembey Bowever, on interin ag) cond{: ttontn‘ Systesi‘'will func.

, A _ ) , and JTelasiatry Station
were turned OVer to. the: Corps of ‘Engineers fop construction 4 L
uuoncn_zs.rm..,cq).: R SRR a

@) a review conference on Prelimingry degy;
M Towa tracking and contyol ceater factlirieg was held on 27 and
28 June,- The architect/engineer. 13 procesding o0 preparation of final
design Plans, on 14 June o Predesign Conference yyy held ot Omghg,




; - inoprparatiy
the conplex will consigt of
~construc

(design Plang 1s s

uqbrpk.. to discuss the Pehabilitation of the bese spport facilities

cheduled for 30

ted upon approvs) & recefpr of fundy from Hy USAPY (7).
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S REPORT

FOREWORD

May 1961 for the DISCOVERER and MIDAS.
are directed by the

_ tmorandum to the Secretary
of the Air Force dated 27 February 1960, -

'f 1 Atch

—8)- Military Satellite Report

Group 1 documents ag defined in paragraph 4, AFR 205-2,
and are excluded from automatic downgrading,




.. DISCOVERER PROGRAM.

1. "'Thib','r'cpg;t';; covering progress during the month of May. 1961, is. .
submitted {n accordance with Department of .Defense. memorandum.'to the . -

Secretary of the. Air Force, dated 27 February 1960. . () -

2. FLIGHT .msrfsmms_ S
a,- DISOOVERBI XXIV will be launched from Pad 4, Complex 75-3,
Vandenberg Air Porce Base early in June. —(8) e
b. DISCOVERER XXV will be the first vehicle launched from the
newly converted Pad 1 » Complex 75-1, at Vandenberg Air Force Basge.
This pad has been converted from @ THOR IRBM to a DISCOVERER launch
facility, Required modifications include extending the missile shelter
to accommodate the DM-21/AGENA combination and adding the DISCOVERER
fuel transfer, ground support and launch control systems. The launch
of DISCOVERER XXV 1 scheduled for mid-June,

¢. Both DISCOVERER xx1v and XXV will Carry recoverable payloads
with recovery planned after four days {n orbit, Programmed orbital
Parameters for the two flights are given in Table I,

- ' : DISCOVERER . DISCOVERER
PARAMETER XXIV XXV
Apogee, statute miles 382 290
Perigee, .8tatute miles . 190 ' - 150
Eccentricity 0.023 0.017 .
Paﬁ“, Ill:l.nlltel : 93.8 91.6
Inclination Angle, degrees 81.7 81.75

Recovery Pass (nominal) 63 64 '

TABIE I, DISCOVERER XXIV and xxv
Programmed Orbital Parameters

3. IRCHNICAL PROGRESS -
Space Research Experiments '

Extensive equipment for Space research will be carrfed on
DISCOVERER XXV, Equipment furnighed by the Geophysical Ruurgh
Directorate wil1l include a cosmic ray monitor, a micrometeorite

DeLPS-1




detector, two atmospheric density 82ges and associated electronics,
This module and it instruments wil} ‘Teplace an AGENA vehicle engine
access door on DISCOVERER xxv. Data from thilf.i[uimt‘ vill be -
-telmtend:to::tucking stations during the flight, - sbveral"-de\{icgp"
for measuring and determining the effects of space radiation will °

be carried in the capsule and will be recovered for later study after
four days in orbit, Small discs of gold, nickel, titantium, ‘magnesium,
iron and lead vill be attached to the capsule and will be analyzed
after exposure to Space radiation. Dosimeters and film packs will
also be included in the capsule, ey~ ' B




_ MIDAB PROGRAM

1. This ‘report, éo"vgring pr'og‘rc's"sj during th@ moath of May 1961 s is
submitted  in ‘accordance vwith Department of Defense memorandum to the "
Secretary of the Air Force, dated 27 February 1960. - (0) - T

2, ' PROGRAM IRATION

a. The MIDAS Operaciohal system coﬁcept is being tqvimd to
define in greater detail, based on present knowledge, the' operational

philosophy and requirements for each system element. (U)

b, The Space Systems Division is Presently analyzing ‘and evaluating
4 Lockheed Missiles and Space Division proposal for simplification of the
MIDAS Series IV Prototype system. Primary emphasis is placed on vehicle
simplification with ancillary reduction of complexity in the ‘design and
manufacture of support, checkout, and launch control equipment. Sub-
stcnttiif'fncgg;lgrin reliability and 1life expectancy"are proposed
benefits of this ‘simplified system. Some of the concepts of the
proposed simplified system are: T o

1) Mlve satellites randomly spaced in otb:t.jl.;., .four :,j,i‘: each
of three orbital'planes. Two satellites Ap each plage . would orbit in
one directiop and the other two would orbit in the opposife’ direction.

() .all satellite eqyipment woyld operate op. a contingous
duty cycle, . . '

y - " .

- (3) Provisions for grbital adjustment would: not be_required,

(4) > 'The solar auxiliary power array would be static. following

its initial extension - ‘mo constant adjustment to provide maximum gun
expo‘“te. . , - . B, ! .

) The attitude control requirements would be reducad,
(6): ALl data tranemtssion would be accosplishid oh Tar: o
-(7) No-command system would be required, elininating the need
for: the orbital pifogrmt and ‘the power control unit. _
Tata souepiiracking to be actomplished with the 60-foot tracking and
data acquisition antenna by angle tracking only. "4€)- "~ 7. .- .

" (8) Reduced tracking accuracy requirement of 20 pautical miles

3 ' . DCLPS -1
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¢. " While the proposal has many desirable and attractive
‘possibilities, it must be carefully analyzed as to impact on mission .
capability, vulnerability; cost, aqhecl_(,;_lu. prqdu_gubility and logistic .
support, etc., to positively. assure that this spproach .18 optimum for
this time period. - . : .

3. TECHNICAL PROGRESS

a, Boont;er\

. ATLAS 97D 1s installed on Point Arguello Pad Wo, 2 and - _
checkout 1s on schedule, This 'boootcr-or:l.a:l.ully went "on stand" on
9 December and successfully completed its flight readiness firing on
9 March. _(c) ' ' L L :

b, sicoqd ' St_agc" v:hi.'éh‘s )

(1), "The AGENA vehicle for the MIDAS IIT flight completed =~

¢ ¢

systems test in the Vandenberg Alr. Force 'Buc_l(,iui,l,'.fAn_q’-fbly} Bgi;l_ili@'g.
(MAB). ‘Changes incorporated during or subsequent to the tests: included
" the following: B ‘

.. (&) The horizon sensors’ 'n:_c' modified to avoid. possible
- sun saturation. ‘New sensor harnesses ‘and heads were installed per-
- mitting the vehicle to be satisfactorily stabilized in pitch even

‘though one sensor was scanning the sun,

(®) A propellant tank venting problem required that a
propgl;ggt tank vent and engine dtain. };l,no aullifiers be installed.

permits the emergency reset timer to be set without _removing the, pover
control unit, ¢&g) ' ' ’

(c) A powsr control Atml_it_u,ccecq door was. installed that

(). On 12 May, the satellite,vehicle completed.a successful
simulated countdown and flight, and on.24 May following a series of
final lligmntg » was delivered to Pad: 2 of Point Arguello Launch

- Complex No. 1. 'The launch is now scheduled for 20 June, —(8)

(3) ' The AGENA vehicle for the MIDAS IV flight is completing.
the integrated systems tests at the Lockheed manufacturing facilities,
Upon the completion of system tests, the vehicle will be.transported
to the Santa Cruz Test Base for flushing only, Since MIDAS vehicles.
are being produced under the "block" concept, every modification made
to MIDAS III is being made to MIDAS IV and V.vehicles. The MIDAS IV
launch could be delayed because of possible conflict with a SAMOS
vehicle in the Vandenberg Air .Force Base missile assembly buildiqg. €6)-

4 o R i




c; Infrared Scanners

A contract is being negotiated with the Electronics Corporation
of America, Cambridge, Massachusetts, for the development and improve-
ment of reliability of léad-sulfide detectors. It is anticipated that
negotiations will be completed and o contract awarded early in Jume, @)

d, Aerospace Ground Equipment

(1) The.required ground equipment to support the MIDAS III
test has been installed and checkout hgs been completed at the Hawaii
tracking station, the Southeast Africa station, and the telemetry and

-control facilities. The shipboard equipment has been installed aboard
the dowarange tracking ships and 1s currently being checked out, <C)-

(2) Noise has been encountered duti.ng daytime transmissior
over the New Hampshire tracking station's data circuit and is being
investigated. The MIDAS Intercept Assembly Register (MIAR) is being
modified; as soon as these modifications are completed, checks will be
made with the GP-1 PAM/FPM ground station. vValidation and acceptance of

the computer program awaits resolution of the equipment and programming
problems, (V) ‘

(3) Acceptance of the Computer program at the Satellite Test
Center by operation and integration of the GP-1 PAM/PM ground station
has not been completed, Becsuse of the existance of nany computer
Programming problems » acceptance is.forecast for mid-June, Problems

‘@, Facilities

(1) Plans and specifications for modifications to the MIDAS
technical facilities at the Donnelly Flats, Alaska tracking station were
‘released for construction to the Alaskan Air Command on 24 May with
a4 requested beneffcial occupancy date of 1 sgptaber.‘,_ (1]

(2) Pinal design plans for the MIDAS Technical Support
Building at the New Rampshire tracking station were completed on
19 May. Contract documents will be turned over to the construction
agency on or about 9 June with contract award scheduled for 30 June. (U)

_ 3) Preliminary design of the Ottumwa; Iowa, tracking and
control center technical facilities was completed on 26 May, The
Preliminary design review will be held on 9 June, Authorization to
Proceed with the design of the Ottumwa base support facilities rehabil-
itation was given to the AFRCE at Omaha, Nebraska, on 7 May, “<0)—
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MILITARY SATELLITE PROGRAMS PROGRESS REPORT
. Month Ending 30 April 1961
DD-DREE(M) "397

FOREWORD
Attached are the reports covering progress during the month of April
1961 for the DISCOVERER and MIDAS Progrems. These reports are directed

by Secretary of Defense memorandum to the Secretary of the Air Force
dated 27 February 1960. )

The Military Satellite Progrems Progress Repbrt bag been determined to
be a Group 3 document in accordance with paragraph 6, AFR 205~2. This

categorization applies to all Previqus issues. Holders of these docu-~

ments are responsible for acting promptly to Place the correct notation
on the document in accordance with this regulation. .

2 Atch o
1. - DISCOVERER Program
2. } MIDAS Progrem

. DOWNGRADED: AT 12 YEAR
INTERVALS; NOT :AUTOMATICALLY
DECLASSIFIED. DOD- DIR 200,10
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orbit has an apogee of 850 nautical m:l.leé,, a perigee of 120 ha,ut;l.’cal
‘miles.and & period of 101 minutes. <8 :

3. .

b

(2) The problem with the radar beacon, which resulted in the
satellite receiving two commands when only one was gent,.is attributed to
the difficulty of commanding gn unsgtable satellite where radar -lock -can-
not be held. The characteristics of the command signal tones and the ro-

coated with & heat sbsorbent material and will be wrapped vith thermo-
statically controlled electric blankets. —{5)—

3. TECHNICAL PROGRESS

8. “:Becond ‘Stag e Vehicles

(2) . A1l firings of the XLR-81 Ba-9 rocket engine relisbility
test program have been completed. Forty tests were conducted at Bell
Aerosystems Com > ten of which were restart. and thirty were full-dura- .
tion firings. Twenty-five restart firings.were made in a.u-ArnoldAEngin'eezﬁ
- ing Development Center altitude charber. The tests were satisfactory ang
demonstrated a major component life fr in excess of specification require-

ments. (g)- v28
. WDLPR-
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DISCOVERER PROGRAM

1. This report, covering progress during the month of March 1961, 1s
submitted in accordance with Department of Defense memorandum to the
Secretary of the Air Force, dated 27 February 1960.

2.  FLIGHT TEST STATUS

o.  DISCOVERER XITTT Plight

(1) DISCOVERER XXTIT was launched from Vandenberg Air Force
Base Pad 5, Complex 75-3 at 1121 PST on 8 April. Recovery of the ve-
hicle's capsule wag scheduled after four days on orbit. A1l ascent
operation: boost, Separation, coast, and orbital boost were accomplished
as planned and the DISCOVERER satellite was injected. into a near naminal
orbit. Table I shows the predicted and attained parameters. The AGENA .
Operation proved the effectiveness of the hydraulic modification result-
ing from the malfunction recorded on DISCOVERER XXTI, —s)r

Programmed - Actual
Apogee, nautical miles 366 351
Perigee, nautical miles 165 S 162
‘Beecentricity ' , 0.0274 0.025T
Period, minutes 94.10-0 ok. o7k

Table I. Comparison of Programmed and Actual Orbital Parameters.
for DISCOVERER XXIII .

to an engine first attitude and vas stable. On the next contact with
the vehicle (pass seven) sbnormalities in horizon scanner operation

were noted. This was the elghth and ninth passes. Between pass nine
and ten, all control gas was expended and the satellite became unstable. -
This resulted in intermittent radar lock-on and cyclical fluctuations in
signal strength from satellite RF transmissions although ground stations

were eble to command the satellite and received usable telemetry deta.—(8)-

satisfactorily,_ but since the satellite was not in the proper attitude
at separation, the capsule was ejected into a new orbit. The capsule's

WDLFR-4-268
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MIDAS PROGRAN

1.  This report, covering progress during the month or"-Apr:l,_l-i.'961,,- is
submitted in 8ccordance with .Depertment of Defense ‘memorandum to the =
Secretury of the Air Force, dated 27 Pebruary 1960. o '

3.  TECHNICAL PROGRRSS
a. 'Boostere ’

' ATLAS 97D 1is installed on Pt. Arguella Pad No. 2 and is being - -
used to complete stand ang Automatic Programmed Checkout Equipment. (APCHE) -
validation checks. The booster is algo being prepared for final valida-
tion for flight which begins on the AGENA on stand date. " Booster .
Progress is satisfactory to support the launch schedule of MIDAS IIx. (v)

b. - Second Stege Vehit:lg

_ (1) -MIDAS-TT, launched from the.Atlantic Missile Range on 24
May 1960, was trackea by the Bawaiian Tracking Station on pass 5054, 20
April 1961, and pass 5070, 21 April, for = total of 21 minytes and ’:-
seconds of auto-track with .a TIM-18 antenna. The SAPDT (Solar Auxiliary

Power Unit Telemeter) was still Operating normelly with a signal strength
of four microvolts. (uv) v




caused 4slippagea.. )

Base undergoing final testing Priar to mating to the vehicle. The pay-
load for MIDAS.IV is also at Vandenberg and will be checked for use in
the field tests to Prove compatibility between the payload and the ground
Presentation wunitg prior to being tested and maintained ag g spare for

: (2) The design and development of an infrared detectiqn pay-
load as abach;ptothe-ﬂeriesIleoaddasignhasbeenamdedto-
Baird-Atomic, Ine. - The basic Series.IV. Payload 1s being developed. by
the Aerojet-General Corporation, ) :

(3) A contract was awarded to Infrared Industries, Walthem,
Massachusetts, for the development ang product - engineering of lead- °
sulfide detectors for the MIDAS Progrem. . (U)

& simplified MIDAS system configuration. Sinq:l;lfication 18 being in-
vestigated to facilitate manufacture, . operations and launch. A broposal
18 being prepared on this system. Analyses and descriptions of the

This docoment costeins informetion affocting fhe ol i of the
|..‘u~3.c.,ul.mu‘m.~ﬁ-':=ﬂluﬂ of which in




- engineering analyses report which .will be published shortly. (U)

L. Aerogme Gmupd Bgui&t

Will be.complete. —{€)-

. - (2) . space Systems Division has submitted the MIDAS AGE re-

- quirements for Pt. Arguello Launch Complex.No.. 2 to IMSD. These require-
ments covered the aspects of the MIDAS .Program requisite to:accomplish-
ment of the Category II (AFR 80-14) systems Tegt. The contractor was
requested to report immediately whether this would have a significant

technical supﬁort'facilities will be forwarded to the con-si:ruct_ion agency .

with beneficisl occupancy schedulel for late in July. (v)

(2) A preliminary reviey (in progress) of the New Hampshire
MIDAS technical support building plans was conducted on. 18.April. .ihe -
architect-engineer wes .authorized. to proceed with the final design.. (u)

(3) Preliminary concept plans of “the Ottumwa Tracking and
Control Center were reviewed on 27 April and comment s . furni shed the -
architect~engineer. In~progress preliminary design plans are scheduled
for review on 5 June. (v) . o R ' :

.
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DISCOVERER PM

1. . This i‘tp_ort:, covering progress ‘during the month of March 1961, is
submitted in accordance with Department; of Defense memorandum to the
Secretary of the Air Porce, dated 27 February 1960, -

2. PLIGHT TEST STATUS

a. nxscovzm.xxn-gnggt ) .

- ..+ (L). DISCOVERER XXII was launched from Vandenberg Air Porce Base
Pad .4, Complex 75-3, at 12:34 PST on 30 March. Recovery of the vehicle's
capsule was scheduled after four days on orbit. BSoster operational :
was oominal, . The 20. cycles per second longitudimal -oseillatisin sppeared
as on previous flights but on a slightly lower level. _AGENA ignition
occurred .as planned; however, approximately 20 seconds prior to engine
shut down a rapid drop in kydraulic pressure caused a loss of engine
control. This resulted in a total velocity less then that required to
attempt orbit. Investigation into the cause of the hydraulic failure

(2) The Bell Telephone Laboratory (BTL) guidance system was
used to guide the DM-21 booster for the first time. This system also
commands AGENA -ignition, vehicle correction and operations. Preliminary.
results indicate that the BIL guidance performance vas excellent, - :

v(3) The ;ecovcry capsule contained a Biopack and a Geophysical
Research Directorate emulsion block fox further studies into effects of
space radiation on b:l.on.diell.oxpcriuqts. These were similar to the

Biopack and emylsion blocks carried on several previous DISCOVERER
.. flights, ' , :

. (6). Several important modifications were made on this
satellite. Instrumentation was added to the interim programmer to
permit tracking statioms to better determine the conditions of the

. programmer before sending commands. This was done to preclude a _
recurrence of the malfunction that resyited in the failure to eject the .

capsule on DISCOVERER XX, . ' -

. (5) A different model unglg_phlq,j%o-cygle power amplifier
was installed in DISCOVERER XXII to increase the reliability of this
satellite guidance system Power supply. The loss of satellite stability
on DISCOVERER XXI vas attributed to a failure of the Previous amplifier.

WOLPR-4-283




b. Future Flights

are induced by the MB-3 tocket engine and the reduction or elimination
of the oscillator {s being pursued by an analysis and- tést program
conducted by Roc¢ketdyne, Douglas Aircraft ang Lockheed Missile arnd Space
Division, Instrumentation added to these vehicles will provide data -

8. Second Stage Vehicle .-

7T A1) The 'Engi.nc_Rcliabtii;y.reqt-'rtmn ;i nearing ‘completion
at the Bell Acfroaystqu test facilities. Thirty-seven:of the 40 ‘firings

sc¢heduled have been completed, ‘These tests are now'scheduled- for completion
in mid-Apri], ' :

'(2) Seventeen of the 25 Alfnt\)l(i Engineering Development Center
reliability test firings have been completed, o o '

b, Space Research Program

(1) Programs utilizing the increaged DISCOVERER ‘weight carrying
capability for scientific experiments in the spac "e,nﬂrbq‘-’e.ne are ‘being
. greatly expanded. ' The success of earlfer experiments (glislgihg ‘lightsg,

Biopacks and Geophysical earc eCt: 1ipment) tes a
contribution to scientifie knowledge can be made by ‘carrying this type
of equipment. About half of the remaining DISCOVERER satellites to be-
flown will each be capable of carrying Spproximately 100 pounds of :
scientific instruments and fecorders, LT

2 , " .. LRy -



(2) To facilitate the installation of this equipment, a new
access door to the engine compartment has been designed and fabricated,
The new door is. designed with universal: type -mounting rails om the under.
side for mounting components. The Geophysical Research Directorate
module. is pre-wired to permit installation in the satellite with a
minimum delay of prelaunch operations. Starting in June, each satellite
vill have the capability of carrying such modules,

c. 'Gcgghzsical Research Directorate (G) Experiments

The Geophysical Research Directorate is furnishing equipment for
4 number of DISCOVERER flights aimed primarily at determining environment
in space: . ' ST

_ (1) Atmospheric Density: This will hclud.'uuutﬁqnca of
atmospheric density and determination of the existence of atmospheric :
waves at altitudes of 100 to 400 miles as a function of latitude, time of
day and season. Calculations based on these data will be valuable in
determining vehicle drag and 1lifetime. '

(2) Cosmic Radiation: These Beasurements will be made to assess

the radiation hazard to components above 130 miles, in the Van Allen and |
Auroral regions.

_ (3) Thermal Radistion: Infrared radiation from the eatth and
atmosphere, scattered solar radiation will be measured to obtain data for
calculating proper vehicle equilibrium temperatures., : : .

%) H:l.ctoht:ooritu: Rates of pPenetration of vehicle skin R
mass, density and energy of micrometeorites, and skin erosion will be-
measured to obtain ‘dats on thermodynamic effects,

(5) Solar Ulitra Violet Radiation: Solar riducion in the ultra
violet and X-ray regions will be measured to determine aging effects on
plastic and organic materials. ' :

(6) Atmospheric sition: Data on the kinds and states of

atmospheric particles, since organic and flastic materials show aging,

corroding or chemical effects when exposed to free radicals such as atomic
oxygen. Data on ion concentrations are needed. '

D) Magnetic Pield: Results from more complete studies of the
earth's magnetic field are of interest for possible use in attitude stab~

ilization systems. Magnitude and direction at various altitudes will be
determined, Long term variationg vill also be determined.

3 , WLPR-4-283




(1) Pad 1 of Complex 75-1 is currently being modified and
vill be activated in time Ate May DISCOVERER launch. This
Pad is being converted fr to a DISCOVERER launch faci ity,
Modifications required inciude extending the migsile shelter to . .
accommodate the DM-21/AGENA combination, adding the Dlsw aﬁ'&el
tt,aqsfegﬂ.m&d&'ﬁoupport and launch contro‘},mm Betidddd’ & “hit
delinquencies 18_deld , ,th&i*lhtﬁi:ﬂ’t% },mm‘]: lity-
activation of j:ﬁie" pad, gm?%}:; grgsmh{wsggﬂﬁo.

11 be activared T LHE T T T o missile shelter t

. ,.1.":.5 being ()" VREbHEK o 1Camplexcsisephy s '&;-Mﬁ!mfyfi‘?%er the
. launchof DISCOVERER RIL, . Aaew ‘propelfanc kiansfer.csydten ‘and launch

Saptiak wysten ehilpment. are requised oy 't of. this: -oinﬂh}tt@.
MQMW%he"ﬂ migwmﬁm‘m—'%f,ﬂy une DISCOVERER- 4T, A

. Simtlas.cowork' o PaE"S Vi1l begtnatab il launch of DISCOVERER xyzir
on Q.Apail.i;~ ‘jiﬁ:l.s' '‘pad ‘will be avuilab%’g 459 suppars a siieiSude ’h“ﬁbmh
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1. -This report;. covering. progress during the month of March 1961; is.
submitted in accordance with Department of Defense. memorandum. to the .

Secretary of the Afr Force, -dated 27 February 1960, .

t

2. - PROGRAM ADMINISTRATTON ° R L

: a. Duringthepuc llonchthelmms Prognn hu undcrsmuveul

| n;jbt changes in program concept. and management, The ‘technical ac:iv;it'y

relative to the launch ‘Preparation for: Series II has 2180 increased, .

b. Program adjustments Tesulting from the ‘guidance received from -
the Air Force Ballistic Missile and Space Committee have been resolved wvith
the major contractors and local governmental agencies. Coordination of
the adjusted progran Plan is curreatly being accomplished with the range

"+ £acility, Pacific Missile: Range. This Pplan, dated 31 March,. will be

Printed early. in April. It reflects the increased scope and progranm: accel-
eration :approved by the Air Force Ballistic Missile and Space Committee,
adjusted to the funding gutdance received. The. launch scheduled in this
issue does not reflect the asugmented launch program but has been time

‘" adjusted for compatibility with the 31 March plan.

i

fia considerable. amount of data to.be g

g €. Concurrently with the.ptepuﬁtion of the development plan, a -
vigorous program to document a ‘Hgystem .package program" in response. to.
the 375 geries of Air Force regulations has been under wvay. Initial. .
documentation and formulation of management organization and concepts are
in' progress. Analysis of .these initial efforts reveal that there remains

. coordination'to be accomplished. .The fnternal organization apd. management

realignment resulting from. the new structure of the Air Porce Systems
Command and the Air Force. Logistics Cowmand has had considerable impact
on this effort. Results of this command structure and functional realign-

" ment. will.be incorporated. into.the documentation as they are iddntif'ie'd and

final{zed, .
3.  FLIGET TEST STATUS
M

" @ . Radiometric Measurement Flight (RM-2)

o .(1) . Analyli.c of ;ht:a frou tl'pq q&:oﬁd rﬁiﬁttiq ,£1:l.§bt__ con-
2 February has proy uable {nformation despite vehicle'
tumbling and frequent signal loss, Limited data were obtained on all 2,7

" and 4.3 micron- channels and are in substantial agreement with the dats’

received on.the December radiometer f£1l{ght. a1l payload,. telemetry and
reference channels performed satisfactorily, .

s .. ST : : WLPR-4-283

> bk e mﬂ
nm,n,u.s.‘g:‘;m.:mwm,mmm“uwa.p-y_mnmmwmn prohibited by-



,””'””/////””//I”///Illll””m/-’ ate te New B .3:,:5::::::‘ .
acquired gsome valuable datg, A final report . on- these data and &2 analysis
of them will be ‘published 1n late April,. The final report on the mM-1 -
data analysis will algo be published at-that time, - o

4 IEcEHNICAL PRoGRRsS

‘8. Béoctu?

On 9°March, ATLAS booster 970 (MIDAS rIT) successfully completed
n‘f'light; ) rgadtneqp ‘firing at the Point Arguello lawach complex, .

"~ b, "’ Second sugo. !nl;:l.clc _ . ,
L@ o1 March, the AGENA vehicle for Mypas III was successfully
hot-fired on the Santa Cruz Tese Base, On 2} March, the vehicle was
shipped to ‘Vandenberg Air Porce Base. The vehicle. is Presently in the

missile &ssembly ‘building undergoing a preliminary checkout in Preparation
' Hl :1 y . .

(3) During the hot firing tests ’ic«scnu Cruz several pProblems
developed. A Pressure transducer on the engine acid liner ruptured

spraying acid intp” t:hej'agt"oquip:unt rack, The damage to the wire and

muu,u.s.c.,Menmwm,u-nummdm:nqmanm




(4) The acEMA vehic

le for MIDAS IV Ly cusréstly s the systesms

test; Phase.,.. l!p,ptol’;lm.-arc.mm at this time. The AGENA s scheduled

for delivery to-Santa Cruz Toa

nid-July launch:date .is -forecast, ... .

¢ Inféared scamaers’

© hase on 28 April for flushing only, A :

Sl RN

Sl () The Batrdeteets, Hac. tatraced detetion payjoad for .
- MIDAS IV has.been shipped :t0 Lockhead Miss{les and "Space Division (LMiD)

Thie payload will be ussd fo .t

he ‘payload-ground ‘sta¢fon ‘compatibility tests

to be conducted at Vandenberg ALr Force Base in preparation for the MIDAS

;II. flishto\ T ey .

© (2)" The Batrd-stoste, nc. Payliad £r MIDAS V, (eries It éon-
figuration) s achgduled for delivery on 2 May, - DA

_Radiomater Fisghts

EETIN

- { s

" A series of y-2 airplane high altitudc’:-é’l:m‘z“;n{::‘fﬁ;ﬁi:s': .
. fondueted from Edwards Air Force os has been successfully completed.
- Texrestrial 1afrared.radiation and horison SMeasuremints were ftaken. .The U-2

. o

€. Payload-Ground Systems cQ”tnbilitz Tests

T Compatibility tests of the Baird-Atomic Payload and the newly

' installed grouad station equipment at Vandenberg Air Force Base will be

" _conducted in April. FPor these tests an actual payload will be installed .
in the range safety station 8ix miles from the ground readout installation.

£.  cathode Ray Tube Studtes ' _
: . Investigations conducted by Lincoln Laboratories on IV-type image
tubes have evolved a design for a potential ‘application to MIDAS. Explor-
ation of the design will be made in order to determine the operating -
_harqvgre Potential for advanced MIDAS concepts. :

‘8. "Data FPlow Analysis SubContuct" Signed

"~ ‘Negotiations with International Business Machineg (IBM) were -
“completed for analysis of anticipated date. flow in the MIDAS Operational

7

and Control Center (TCC). Work on this

. WLPR-4-283




A (1) " ALY laugch complex facilitieg required to dupport Mg
IIX will ‘be ‘ready ‘for thig flight, The Vlndo'nb.'rz Air Force Bage
misgile assembly building was completed an 29 March, The ‘lauwach site,
Point Arguello Pad 2, i, scheduled for completion on 7 April,

o, Be Pacil;gi.g.

_ . (2) orbital tracking, telemetry, and control station
installdtiong gre scheduled for completion by 'y May, with the &xception of
thé'swtha_ut'nrifu station (Atlantic: sile Rangs Station 13). 4,
station will be ready on 17 May and wil} record AGRNA second-burn dgeta,

(3) LMSD has fnitieteq design of facilseie, mod1f1cation gor
the North Pacific ‘readout station, l'heu; ch_nggu Vere caused. by the

. .. (S). _Preliminary concapt plans for the l,gw“!,oatgq, New Hampshire
MIDAS ‘technical Sypport buildings havq'befn approved and the dni‘guj effort
Was started an 20 March, The criteria reyiew conference o the design of
the Ottumwa, Igwm . tracking and contro} center was held o9 15 Mapch,
Comments nli"m‘ud‘ he t ; r incorpor

the design plans,
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